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[0 0 0 2] 
[0 0 0 3] 

^uv9m^(D^>( %y^mm\t. #titco>f s:«v>t. -f^^-^® 

laSil® IC^ y y®aiC tS«)50J-^*^@«)T3^S v%„ t.fcf;xivif -ft-^CDJi®**^ 
[0 0 0 4] 

IS®j^#%S^^;&v^4)'«?IB(©lSv^^^>r ^ >^^3iMll^B&S:^^t-s:l^:'^S>«>- 
[0 0 0 5] 

[^® & g^^-r s ® #^] 
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[0 0 0 6] 

immm i ] 

, DttMMIlIli&, MUXli3gMM^mffi^^iaJi&, DLL 1 -DLLS ttjl5EI^»i;i/-:/ia 
J2& (Delay Locked Loop), CLKli ^ n >y A:^J. D-CLKtti' n *y ^ m:^J> B a «|® 
mmXt!. Vsl-VsSttM^SIiSESmmjEE, ValiMJSPIgmffi't?^^, 
[0 0 0 7] 

MM-fitAi^B atC^flSbfeMM^IS (=t) <Z)ji®&^fV^, D >y m:*JD-CLK 
[0 0 0 8] 

Sfe«)CD515£ilM«jatVaS:^^-r<S5i®li^«m^^IiIii&MUX, ;&e>t?tc, n 

3^ias&DLL 1 ~ 3 & i: s , 

[0 0 0 9] 

5gJ£M^«ffiV a S:i®^ffiA:^jB a (M;^«4 if >y h : 0-15) tcMbTittSI 
[0 0 10] 
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DLL1~3 iCA:*J$tl.S. :i®DLLl~3-ett, 3o®MMil^S^«JEV s 1 ~ 

»5i®ill®i«E V a U: J: o T|g^ e>*lS 3 i: Sr^^^il l/T V^S„ 
[0011] 

5giSIHIS&D0#^M$:EI2^ca^V^Tfi^'r■5o ®2^C^V^T, (Vdd 
) ^^^>K (GND) m-fe^lC,. 1^<D?^^:^J\/FEI (Ml) i: 2 o(Z)N^"V 
FET(M2, M3)A^ii[^J{Cg?i^Snfe-f ^^'l-^Jtil, I^^IC 1 o® P^^:^>n/FET 
(M4) i: 2oCDN5^;V:^;i/FET (M 5 , M6) :^'?llC3?aiC^|^$ tvfc^f > A- ijr <D 

FET M3 ilM 6 CD^- h K:«31MillS«ffiV a d^^illSn, ^f- h y-:^IS« 

IE VGSttMMiiM«ffi V a -T? § „ 
[0 0 12] 

Ci:n?FET Ml i:M2, iSJ;itfM4L hM5i)'^^^(DCmSFEliZ^^>(>A—Sl 
^m^-t^o FET M3i:M6l±, ±|2®-f >/1-iJt®l^l&«SgS:MIS"rS3il 

[0013] 

03 fC, m3l®iaii&D{Cdg*)tlSN^^:^;i/FET®^f- h V-:^mn&yGSlzM't 

^FETCDb#V^^ii«ffJ«T5&6>^^, Kl/-f >«?jSIDliOT*&y> VGS:«>WE 
TCD b^VN|ISffijei^_h«i e>«VGSCD±#il^^K:, IDttifin-rSo 
[0 0 14] 
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[0 0 15] 

^FEJ<DX:f3mM^(D^$[^C si, Cs2i:bT, S 2 COEfS&StCjiMA U 

Sr^fo J^^ToJ:e>^c, ±iaoDCs i, c s 2tc j:u^^M«^^^t-So 

[0 0 16] 

ifi^i /2-e$>s. 

[0 0 17] 

|l|4©31]^M^«EVaJCti, FET M3, M 6 (Z) V^'(ii«m<fc V < Vdd 

^nv^Kij(:Li<D^mii^ roj , mjEEA^o (gnds-^) Sr^R^-rs, rcoii^, f 

ET M 1 tt:^ > , FET M 2 tt:^ 7 1? ^ U , #-^C- CLK® «JE l^Vdd r 1 j 

) -efeSc -ebT, FET M4«;^-:7, FET MSli;^^"^^ U > ^Uv 
LK(Z)mjEaOV, HSli roj "ZJ^^o C s 1 (Z)«JEli##C-CLK(Z)«ffiJC^L/< 

vdd-^^y, cs 2a)«jBEtti'n^y ^^ffi:dD-CLK®mffiK:^L/<ovT'&s„ 

[0 0 18] 

n >y ^ A:dCLK0l&S*^ I" 0 J ti^h r i j c^^^T s^-^ti, fet m i 
7, fet U2\t.ytyiLtA^o -ei/T, fet ms ttjg@ii^mjEv a-^M^sti 

-5gI3CD«?Jig«JBE#ffiS:a^"to Vdd-efeofeCs 1 (Z)mBt«M2, M3 feMfib 
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^{CVTje^Til^-So :1<D}1^. FET M4li:^>, FET M 5 tt:^-^^:^^ 
C s 2*<M4 S:MfibT^3tK: (^^tB) SBEVddKl^mS tiSo bfe*<oT. 
J6^±®iiff^tci: t; . ^ n ^ m:<;D-CLK«^ n A:*jCLK®5i'fe±«« U J: 
y TA+TB(D-^^ra^ic5lt.±;()'5s (^il*vroj *^e> rij icji^fs) o 

[0 0 19] 

i^n»y t5^A:trCLKa)l&SI*< rij roj tcJli^t-'S^-^tt, pet Mitt;r 

FET M2li:r7il^y. C s 1 ;6^M 1 Sr^ffi bT^jilC (^®tB) «£bVd 
d{C3S«$tlSo rCDi:^, FET M4{*::r7. FET M 5 «:t>lCJl^ L, FET 

M 6 itmmm^nm v a s ti s 0 3 (om^mmm^^m^ zti^^. m 

t>, M#D-CLK(Z)«JEEli— (tA) Mii^lCVTJgi^Til^So ht=.if^^X. 
»j TB+TA®-^^^^tC35t^T7(>^S (ma*^ rij j5)>e> roj iz^m-t^) o 

[0 0 2 0] 
[0 0 2 1] 

[0 0 2 2] 

@6(C, M@iai^DCDMJ^f!^€SVa(CM'tS3@J^^^T(D#^ 
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[00 2 3]. 
[0 0 2 4] 

®7^<fctJ^®8(3D#ffilCt^!oT5iM^^SJEV a SrffiiEf Si^>M:^^^So ^rtltt 

b T T *^^IC— ^ i: ^ S i: e) J&5gMil^«ff A^^^S tiS. 3 (DM 

[0 0 2 5] 

[0 0 2 6] 

V a cfc t>*M®M^S^«ff Vsio m:^; ^ ^ S c 
[0 0 2 7] 
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[0 0 2 8] 

®iofc, mQ(D&mitm^^<Dmi¥mmm^^^-to mioiz^^n. urn 

m * CitM b ;t ii:^<3!)«ffiVo (^)i:^-5o r©Vo(^) jO^MJEiaj^DOMMiS^m 
£E V a J: tPMMPIlESmmjE Vsl i:L/Tm*StlS. 
[0 0 2 9] 

:i<DmmmmjV'-':^mmit.. MmMmi¥^-t^(Dru s(t)*^R(t)jcM^s^ 
mmiiz-m^^ j: e> ic sg&e«rfcMW$ ti, s (t) i: r (t) itm^j: u 

[0 0 3 0] 

[0 0 3 1 ] 

$ * fe, ^9 <Z)5iMISS5;^- ::^iaS&DLL 1 (Z)^1>^05i]^iaB& D X& o T M 

A:d*r'5ilDT«Dsi:|M-05iM^^T;5)^#e)tlS. (011) 
[0 0 3 2] 

(Dmmmmxm^n^mm^mmmmitK.^^'f-'^c/im (=t / nd ii-r 
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CO 0 3 3] 

Exclusive-OR)?^fir^0iti«ll* R-S (Reset-Set) •7Vv:f-ynv^K.J:^ 
[0 0 3 4] 

[0 0 3 5] 

g|l (Z)51M*WIlIB&DLL2fei:0DLL3=fo_hiabfeDLLia:|SIDi&fN?:'t5A^ 'M 

t3, ^fe, 5i@lHll&Ds®aiSC&^*l^tlN2, N3i:i-Si:, 5iM^^T2, 
T3tt|M^tCT/N2, T/N3i::&5„ 
[0 0 3 6] 

raO)^^ SriB 3^>H^M»"T?^T e) IC li#lIfelC t> S MM^Mffi & :£^*r S igf^S 
•TJ&t)-^, 2;5;VM/3 0D51MMM»^«JEES:7SIC, f '^TcDiilP'fiA;t;B a IC^ 
[0 0 3 7] 

cottifiiKfic^^bi- s#^®MMMA:^jB a izM-t ^mmmmmmy a me© 

[0 0 3 8] 
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^Nl, N2, N3^Nl<N2<N3^'rSo 0 6 ® t-V a il, t1=T/N1 

tt. JSM^MmffiV a (Va_min) lC3£V>'lii (Vsl) , t 3=T/N3«Va:fe< 

ft:^® (Va_inax) ^C3ev^'|fi (Vs3) JC J: oT^^$ tlS^Stil^So t2= 

si, Vs2, Vs3tt, ®6CDVai^ffift^±CD3^{C&S«fft?&U, PI (Vsl, t1) , 
P2(Vs2, t2), P3(Vs3, r 3) (DWl^M^M^-t ^ o 
[0 0 3 9] 

B a*Mbit(b3 b2 bl bO)/r?&t>t>Ba=0'-'15®#-^&MJCSi^1-S, Si 3 ICfe 
V%T, MUX«®li:|^CM®iiMmjE^^iaii&"T?&So 8li'7=:/U'S/a>M®FET 
> 9 iir:^n^^T;i/^-:/i'^-9-T'feSo *L/T> FET8 li^m^i: bT^I§l/, 
1 sMii&WJlcMi^StiS, 

[0 0 4 0] 

5i@iiiM^iBb^^iin8&Muxici±, s^<DmmmMmmnmsu vs2, ys3t^A:h 

^n^o ^3T% Vs3l*:R:^(Z)7l®MM«ffi> VsUi:g/h®5S®M^«ffi*^fe«>o 
Vs2li-e<3C)|^®'|il'eS>5o Vsl-'Vs3raitFET8lC4:oT 1 5 ^tI®«jEtC:0-l^ e>tl 

B aOD'ft#^CS:5V^T^^S*lSo 
[0 0 4 1] 

SI 3 ®315E^|g«m^^IlIl^IIUXCDi&#«, 5i®M^«m«ffiVsli:Vs20ra 

ilVs3(Z)I^S:MiS#A:dB a lC^bTEiiJST'M^bfc«JEA>&, M^MXi^B a 
IC^-r-SjlM^^mmVa^^^tS. r(^5SMM^«JEVa«gIl 2®S«2 2 
, 2 3 {c^-rJ;^K:#f*v«S5aiK^tiTv>§o zi^*^, PUc^;;S:-tS^lfMA:^Ba 

\to (2ji^iH-eoooo) , vsKMrn-t^mmmmb (2ii^iBT?iiii) . ?2KMm 

[0 0 4 2] 

®1 4fr*, S6®T-V a^'ffi&TBtCL/T^mStlfeMM^r^T— ig^-fitA* 
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B a (0~15)#ffi-e^S, 014tfi, 2 5tt, 0 1 2 CDTO 2 1 ©^-^-OD^'S, 
2 6. 2 7lt. :*:l^^^{CJ:Sntf[M<Z)^n^3£iKK:<fcS4f'J£, 2 8tt, 

[0 0 4 3] 

bfe;&^oT. ±x&®i:e>{C, MM^SAijB atc^/^NbT, ii@M^a^P«ffiVs 
l-'Vs3ica-i5v>fe.#^(Z)MMItA;dB a tC^-TSjiMill^liJBE V a 

o 

[0 0 4 4] 

7Pld:P^^:^^;VFET*??^»;, h®aiiVddfe J:atGNDfC-etl-€tlgJi^$tl-g.o 
[0 0 4 5] 

[|IMMiCD*i;:«?>] 

-t:M®J:e>lc, ^^iMl^cfev^T«, ^I>«;v>|glS&®^T?, |g^-«f>«ai«JECD^ 
[0 0 4 6] 

1 itmmmm(Dm.m. 3 2 itm.umif^2mm.m. 3 3 iiiiM#A;^jB a ^xtj 

t^m'?-> 3 4 ti51@^M«flEV a S:m:d*r'5jig^, 3 5 
A^f S3S^^*Z?feS, bO—bStt, ||^^tA:^7B a0#l^>y h^^f o 
[0 0 4 7] 

®i 6 <DmmM^ms.^^mm^mz^\^^x. :^>f y^so-^sso^v^m (b a : o 
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b3 b2 bl bO 




0 


0 0 0 0 




1 


0 0 0 1 


(15WB9*Nfei>/18 


2 


0 0 10 


(14\Ai3«2\^Vl6 


3 


0 0 11 


<13V5a3*a\fe1>/i8 


4 


0 10 0 


oavtoMNfejVia 


9 


0 10 1 


(11Vb3«5Wi>/18 


6 


0 110 


(1OWta3*0Vbi>/16 


7 


0 111 


(&wa»?\fei>/l6 


8 


10 0 0 


(8UB3«e\tel)/16 


e 


10 0 1 


C7>Aa«9Vtel>/16 


10 


10 10 


(BVB3«-iaVbO/16 


11 


10 11 


<5\to*11\fei)/ia 


12 '■ 


110 0 


C4VB3*-12V%i>/ia 


13 


110 1 


C3Vto*-13V8i>/16 


14 


1110 


<2>^14V8l>/ia 


15 


1111 


ftte«^i3Vfai)/ia 



[0 0 4 8] 

^^tl^M^'V&^a Ba=0j5)'{ySU B a=15j?)^Vs3{C>liflSi"'5, 
[0 0 4 9] 

5^ y S < ^ i: BlIgT* -5 o 

[0 0 5 0] 

Si 6CD^Jjt3 1 feFET-^^^bfeMSSl TrCa^-r. ® 1 7 tff, lOttN^-V 
:^ ;PFET, 1 1 tiP5^ ^ :^ ;i/FET-e fe-So FETlOcO-^f-h «VddlC@^^ b, FET 1 1 
hliGNDtCglM-^Sa FETl OfeJ;0FETl l®y-;^i: FU^f >«^tl-r 

tiafe3«fjcgii!^"r5, FETl ofe<fctj5i i<D-tmm^^Mmmm-t^::.t.K^^). 

3 2 % FET-e^^ Rllg T' S o 
[0 0 5 1] 
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aizm-to miStp. 10, 1 2liN^^:^;i/FET, 11, 1 3tiP^-v:^;;i/FET, 
i4li>f>A-^, 36, 3 7tt:;^.>f 3 8ii:;^>f ^y^® 

[0 0 5 2] 

§g^3 9^>^®^-^lj:, iSgjFETl Ofei:t?FETl 3 0^- htCglilit, >f>y1 
-i5r%jgabfc##liFETl l^J:tPFETl 2 ©^f- h ICS^i^-r So FETl OfeJ: 
t>TETl 1 <Dy->^i: Fl^-r >l*-?-4x^tlM^JJC^^*r-5o RI^KIFETI 2fea:tJf 
FETl 3(DV-Xi: Kl^-^>'tt-etl-?tlM^JlCg^;^'tSo 
[0 0 5 3] 

3 9 0##A:*7*< rij 'rJ&tJ-^VddCOmjE®^-^, FETl OfeJ:tJ«FETl It^ 

roj irtjit>'^Gm(Dnm<Dm^. feti ofej;tJfFETi i j()^;r:7i:;&y, feti 2 

feJ:t?FETl 3)b^mS<!DS^>fii-^#jl*t'&, FETl OA>e> 1 Z (D^m^m^^MMWi 

1 8 (Dm^cDmmm^^^i 9 ic^f 0 

[0 0 5 4] 

01 6<Z)^*i3 2iix>f ^i/^si(Ogt^J®liIji&, ^^3 2 i::^-f ^y^SEoe^J® 
mi?!, ®*lt3 2 ii>l>r *y^S3(Z>g£3?aoilII&JCoV>T%, 0 1 8 (Oiai&lC J: U IS^ 

[0 0 5 5] 

01 6(Z)iil^iQSSmjE^^lgfB&MUXlC;fel-t5StrL3 1, 0Pf:fe5gO3 2&01 
7<3D#^, ^*it3 2i:x>r»y^SO~S3®jS»-^*)-ti:&0i 8T?#^L/fc#-a'®# 
^5:02 0 fC^-To 1 5 «N^^:t^;i/FET, 1 6 liP5^-Y i^^^H/FET-rfeSo 
[0 0 5 6] 

^CD^^&M ilLSHfc b^V^FET&M V>T#^Brig'e^ y < 
sr:i:*^BriB'efe'5o 3®^^©^-^, FETK: J: yH^StvS^MA^feS 

01 6(Djg®MM«ffi^^ia]i&MUXcz)^-^i:Jfci«bTt)-r3«)^lc-m:*'^^-rSo 
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[0 0 5 7] 

^®«T' 113^1" z: i: ^ s , 

[0 0 5 8] 

02 1 IC, MMm^«m^^iaS&MUX(Z)«I^MaSS:5tf . 02 1 CfeV>T, 
4 1 liSSliiiRO!)^^, 4 2, 4 3, 4 5, A 1 \t.m,W.m.2^<DW^. 4 4 a, 4 

4 b, 4 4 c, 4 6 a, 4 6 b, 4 6 c, 4 8 a, 4 8 b, A Sc\i.7.^ V A2\%M 
1E«A*B a S:A:^J"r53S?^-, 5 0 ttMj^ilMmjEV a $:ffiiJi-S^^, 5 1 , 

5 2, 5 3liM5£IISi»mmjE5:A:^J-r-5^^T'«>'5o 

[0 0 5 9] 

3g^5 1-5 3lC^tl-^tl313^MSESm«JEVsl, Vs2, Vs3A^A:tf ^ tlS 

a 

[^2] 









A:^8^ 


b3b2b1 bO 




1 


0 


1 


1 1 


C7Vto*-Via2>/8 


2 


0 


1 


1 0 


<8\to^Vs2)/8 


3 


0 


1 


0 1 


<9V83«3Vbd/8 




0 


1 


0 0 




5 


0 


0 


1 1 


Q^Aa«9Va^}/8 


6 


0 


0 


1 0 




7 


0 


0 


0 1 


<Vtof7Vte>/8 


8 


0 


0 


0 0 


Vb2 


8 




0 


0 0 




9 




0 


0 1 




10 




0 


1 0 


C2Vb1'*6VaZ)/8 


11 




0 


1 1 


<3V^+9\ta)/8 


12 




1 


0 0 


C4Vb1-»4Vb2)/8 


13 




1 


0 1 


(3Vffl*3VSB2)/8 


14 




1 


1 0 


CSVi}42V!b2>/8 


15 . 


-1 


1 


1 J- 


ffVta1+VW>/^ 
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[0 0 6 0] 
[0 0 6 1] 
[0 0 6 2] 

ai^feS. :^>f y^4 6cttb2i:~b3®i&a^*UCDi:^;r>i:^U, -etugii^ 

yttn^o 

[0 0 6 3] 

®2 1®I@I8&tt, b 3;^)'? 0 <3D^-^> :Jl>f*y^4 4a, 4 4 b, 4 4 c® 
'r^T*^:t:7-^^§-i:A>P,, 02 2lCa^'r^fllffimji&^ra^ii:&Sc ife, b3 
^U®^-^, ;^-ry^4 6a, 4 6b, 4 6c(Z)f ^5&^e>, ® 

[0 0 6 4] 

2 3(Z)iaji&li^tl^tl*'?3lfry hODR-2R^^-iaS&-efeSo 
[0 0 6 5] 

i:, vs23&> ^ vs3a)«jE^^^ i: ^^mmzi^ y ^^|&# &fTo T s 
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[0 0 6 6] 

[00 6 7], 
[0 0 6 8] 

SM4 1 i:4 2tt, 01 7{c^-tiai^'e|l^"r'^So ^^4 

3 il>?.'f ^y^4 4ODtfC^J<3D[El^S:FET-e#^bfcMS:02 5 lC:^i-„ 02 5 ffi, 
1 OttN^^:^;i/FET, 1 1 liP5^ ^ :^ ;i/FET, 1 4 li>f >7l-<5?, 3 6. 3 8 tt:;?. 
>r>y ^CD|j|3gcoiig^, 3 9 lix-f »y^®^#i!l^^®AiJj©^'efeSo 
[0 0 6 9] 

#-!^liFETl lCD>!f-hlC^i^-^S. FETl Ofe<fcr)fFETl 1 © V -X i: F U-Y > 

» -e ti -r tiM^ jcgg^-r 5 o 

[0 0 7 0] 

3 9(Dm^A±!i}'^ rij i-^t)t>Vdd(Z)«ffi(Z)^-^, FETl Ofej:r>'FETl 1*^ 

m^<Dmum'vmML. nm^K:f3if- roj •ttj^io'^miCDnBom^. fetio 

feJ:t)fFETl lA^:t7ilS. FETl 0, 1 KO^mim^-^^Mnt^'t^Z.^K.^^) 
> dfe^^JMi^bfev-:^ Ki/>f ^IS^^ini^^^^^'lifi^^^- 
Lo 0 7 1 ] 

02 1 ®®^4 5 i::;^>f ^y?^4 6a, 4 6b, ^^^j:4 6 c®ii:^j®lllli!&, ^ 
*t:4 7 ^X>f *y^4 8a, 4 8b, feS V^^i4 8 cOtfCa^^Eg&tCO VNTfe, 02 

[0 0 7 2] 

0 2 l(Z)3ij^M^mjE^^llI5&MUXcDllI!2&S:> 01 7fcj:tJ«0 2 5<Z)FETC«fc^ 
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m^-Vm^ L tc^^ & S 2 6 K^-to 1 5 m^f- ^ ^ ;I/FET, l 6 \t?^ V ^ ;i/FET 
[0 0 7 3] 

:i ® #^ ^ M V > s LSHb b ^ v^FET M T^fSoTlgT^ y $ < f 

[0 0 7 4] 

. 1^2 2i|lfD^f#ttraDlf^M^Sr^f- M7, M8, MIO, ttF^-^:*> 

;i/FET, M9 liN5^-\':^^;i/FET'T?&§o 
[0 0 7 5] 

S2 7t|i. Ml i:M2lCJ:S-f >/1-^(J)±ICFET Ml ^WMm^h. M4 
i:M5{Cj:S>f >/t-^r®_hJCFET M 8 S:|iC>?Og^J^"rS„ mtjSM^MFET M7 
, M8(D>!f- hA>rTX«JEbS:^^-f •S^^*^ FET M9, FET M10&tt:^rjg| 

[0 0 7 6] 

FET M3^J:tJ?M6^(Z)>!f- h/t>f r>^l±, t&^®3gMIII^«JE V a 
FET M10«. ^-V1^^^\iV>(y^^}imn\^. •e®g?i^.^,y^»^e>FET 

[0 0 7 7] 

FET M^iSJcnMQ<Dnmt. 0 3©«?jS«JE#'ffilC=fo^t5VNT51®ilM 
£EVa{CJ:y^^3tlS*^ im#iCbT> FET M 7 J: tJ^M 8 
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S2 7ODMMiai?&D&09 K:'f^^sn<S5S®l^il;i/-::^ia8&DLL U 2, 3 
ICMVA-S^-^, jSMHIS&D (Ds) S:#aiCf-S:6^ FET M 9 j:t;^M 1 0 *n?>;& 

e)CFET M9feJ:rJfMl 0 *^e)«:SA-f TJ^^^IBK&Sr^ljSA^f T^^^iaSI 

a 

[0 0 8 0] 

-hlBIIS(IMl'&v%L/3<JD3Sj^l@Ili&*ett, 04ica^'r<k"3ic, #31^«;fe J: tJ^FE 
T®^ft*>e)«:S#IIC s 1, C s 2 &Mv>'r3ij^«:^^bfe*V Z:®^fiC s 
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6 4ti^U-fe>y hf^-^. 6 5 tt^^B^'ft#®#-^, 6 6ti;i/--:^7^>n/^5t-6 

[0 0 8 43 
[0 0 8 5] 

y hlUi^S 3 l^, 1 ^cffi^*^^gA^tlai©^iS^'^ffiS:'^ffib, 
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[012] mmmxiJKM'r^mmmmmm(Df^^^mm-t^m 

[013] mmmmcDmmmmm&^^m^oym^m 

[014] mmmA:hiim'mmm(Dmm^mmt^m 

[015] ^iii£gMcD7gMmMmm^^[as&(^9tr<D^^M 
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